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A portable electronic device mount provides a secure attach 
ment point for a personal navigation device, or other elec 
tronic device. The mount provides access to the device elec 
tronics through interface ports and feature connectors. The 
mount connects to an attachment mechanism that ?rmly and 
reliably attaches the mount to a Windshield or other surface. 
The mount also includes a ?exible linkage through Which the 
mounted device may be securely oriented over a Wide range 
of positions. In addition, extendible and retractable extension 
arms help achieve a compact form factor for convenient car 
rying and storage of the mount. 
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PORTABLE ELECTRONIC DEVICE MOUNT 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 
[0002] This disclosure relates to a mechanical mount for a 
portable electronic device. 
[0003] 2. RelatedArt 
[0004] Rapid developments in modern technology have led 
to the Widespread adoption of sophisticated portable elec 
tronic devices. These devices include personal navigation 
devices (PNDs), music players, satellite radio receivers, and 
other devices. Manufacturers have also produced ergonomic 
mounts into Which the device may be secured. For example, a 
PND may have a mount that attaches to the Windshield of a 
vehicle and that permits the driver to readily vieW the PND 
While driving. 
[0005] HoWever, prior mounts had drawbacks. In some 
cases, the mounts did not seal or attach effectively, because 
of, as one example, an unreliable connection to a Windshield. 
In other cases, the mounts had limited positional capability, 
making it dif?cult to position the portable electronic device 
precisely Where desired. Furthermore, prior mounts Were 
often bulky to carry and store, and Were plagued by loose 
connections that permitted the portable electronic device to 
rattle While attached to the mount. 

[0006] Therefore, a need exists for an improved mount that 
addresses the problems noted above and other previously 
encountered. 

SUMMARY 

[0007] A portable electronic device mount provides a 
secure attachment point for a personal navigation device, or 
other electronic device. The mount connects to an attachment 
mechanism that ?rmly and reliably attaches the mount to a 
Windshield or other surface. The mount also includes a ?ex 
ible linkage through Which the mounted device may be 
securely oriented in a Wide range of positions. A collapsible 
arm system helps achieve a small form factor for convenient 
carrying and storage of the mount. 
[0008] In one implementation, the portable electronic 
device mount (“mount”) includes a backrest, a locking tab on 
the backrest, and a lock release button. The mount also 
includes a lock release mechanism coupled betWeen the lock 
release button and the locking tab, a portable electronic 
device mating guide positioned on the backrest opposite the 
locking tab, and an electronics interface adjacent the locking 
tab. 
[0009] The mount may include multiple locking tabs. In 
one design, tWo locking tabs are provided on the back rest, 
and the locking tabs are positioned on opposite sides of and 
adjacent to the electronics interface. In addition, vibration 
dampers on the backrest may help reduce mechanical rattling 
When the device is inserted into the mount. The vibration 
dampers may be placed above and adjacent the locking tabs, 
or in other locations. The electronics interface may be a tWo 
dimensional pin array. The pins may be individually spring 
loaded conductive pins arranged to press against exposed 
contact pads on the electronic device, When the electronic 
device is inserted into the mount. 
[0010] The mount may also include a socket behind the 
backrest and a ball disposed in the socket. A spring in the 
socket biases the ball against the socket to help the mount 
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retain the position set by the user. The spring may be a ?at 
spring, formed from sheet metal or other resilient material. 
[0011] An attachment mechanism for the mount securely 
connects the mount to a surface, such as a Windshield. The 
attachment mechanism may include a support structure de?n 
ing a chamber and a sealing structure, a deformable mem 
brane covering the chamber and extending beyond the sealing 
structure, and a piston in the support structure and coupled to 
the deformable membrane. A piston lever is coupled to the 
piston and, When depressed, displaces the piston and draWs 
the membrane into the chamber. The result is a vacuum seal 
against the mounting surface (e. g., the Windshield). A ?ange 
coupled to the membrane assists With moving or removing the 
mount from the mounting surface. 
[0012] The attachment mechanism may include a spring to 
bias the piston into a position in Which the membrane is not 
draWn into the chamber. The piston moves in an opening that 
receives the piston. A pin connected to the piston may also 
connect to the piston lever. The piston lever includes a lever 
lock that rotates into a locked position When the lever arm is 
suf?ciently displaced (e.g., rotated through 90 degrees). For 
example, the lever lock may include an unlocked edge, a 
locked edge, and an edge transition that transitions the 
unlocked edge into the locked edge. 
[0013] Other systems, methods, features and advantages 
Will be, or Will become, apparent to one With skill in the art 
upon examination of the folloWing ?gures and detailed 
description. All such additional systems, methods, features 
and advantages are included Within this description, are 
Within the scope of the claimed subject matter, and are pro 
tected by the folloWing claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The mount may be better understood With reference 
to the folloWing draWings and description. The elements in 
the ?gures are not necessarily to scale, emphasis instead 
being placed upon illustrating the principles of the system. In 
the ?gures, like-referenced numerals designate correspond 
ing parts throughout the different vieWs. 
[0015] FIG. 1 shoWs a front vieW of a portable electronic 
device mount and attachment mechanism. 
[0016] FIG. 2 shoWs a side vieW of a portable electronic 
device mount and attachment mechanism. 
[0017] FIG. 3 shoWs an end vieW of a portable electronic 
device mount and attachment mechanism. 
[0018] FIG. 4 shoWs an end vieW of a portable electronic 
device mount and attachment mechanism. 
[0019] FIG. 5 shoWs a rear vieW of a portable electronic 
device mount and attachment mechanism. 
[0020] FIG. 6 shoWs a perspective vieW of a portable elec 
tronic device mount and attachment mechanism. 
[0021] FIG. 7 shoWs a perspective vieW of a portable elec 
tronic device mount and attachment mechanism. 
[0022] FIG. 8 shoWs a locking tab, lock release button, and 
a lock release mechanism. 
[0023] FIG. 9 shoWs a cross section vieW of a portable 
electronic device mount. 

[0024] FIG. 10 shoWs a perspective vieW of an attachment 
mechanism. 
[0025] FIG. 11 shoWs a side vieW of an attachment mecha 
nism. 
[0026] FIG. 12 shoWs a cutaWay vieW of an attachment 
mechanism. 
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[0027] FIG. 13 shows a ?oW diagram of manufacturing a 
portable electronic device mount. 
[0028] FIG. 14 shows a ?oW diagram of manufacturing an 
attachment mechanism. 
[0029] FIG. 15 shoWs a retaining shell for a ball and socket 
joint. 
[0030] FIG. 16 shoWs a retaining shell for a ball and socket 
joint. 
[0031] FIG. 17 shoWs a retaining shell for a ball and socket 
joint. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] FIG. 1 shoWs a top vieW of a portable electronic 
device mount (“mount”) 100 and attachment mechanism 
1000. The mount 100 includes a backrest 102 against Which a 
portable electronic device may sit When secured into the 
mount 100. The backrest 102 includes a mating guide 104, a 
?rst locking tab 106, a second locking tab 108, and a lock 
release button 110. A lock release mechanism (described 
beloW) connects the lock release button 110 and the locking 
tabs 106 and 108. The lock release button 110 and mating 
guide 104 are disposed near the bottom side of the backrest 
102, While the locking tabs 106 and 108 are disposed oppo 
site, near the top side of the backrest 102. The lock release 
button 110 and locking release tabs 106 and 108 may be 
located in other spatial relationships and in other locations on 
the backrest 102. The spatial relationship shoWn in FIG. 1 
facilitates convenient and ergonomic one-handed insertion 
and removal of the portable electronic device. 
[0033] The mount 100 also includes a portable electronics 
device mating guide 104. The mating guide 104 is located 
near the bottom of the backrest 102, but may be located in 
otherplaces on the backrest 102. The mating guide 104 aligns 
With an aperture location in the portable electronic device to 
guide the device into the mount 100. In the example shoWn in 
FIG. 1, the mating guide 104 takes the form of a longitudinal 
ridge or lip of material that mates With a slot in the portable 
electronic device. The mating guide 104 may take many other 
forms, hoWever, such as one or more mating posts or holes, 
ridges or lips of material or slots, or other positive location 
structures. 

[0034] The mount 100 also includes vibration dampers 112 
and 114 on the backrest. The vibration dampers 112 and 114 
buffer the electronics device against the backrest 102. As a 
result, the vibration dampers 112 and 114 help reduce the 
adverse effects of vibration and physical jarring of the elec 
tronics device against the backrest 102. Rubber, foam, or 
other dampening materials are suitable for the material used 
for the vibration dampers 1 12 and 1 14. The vibration dampers 
112 and 114 are located immediately above their respective 
locking tabs 106 and 108 and may be approximately 0.5 mm 
thick. HoWever, vibration dampers may be located in addi 
tional, feWer, or different locations on the backrest 102 in 
additional, feWer, or different shapes, siZes, thicknesses and 
orientations. 
[0035] An electronics interface 116 is also present on the 
mount 100. The electronics interface 116 may be disposed 
betWeen the locking tabs 106 and 108. In one implementa 
tion, the locking tabs 106 and 108 are immediately adjacent 
the electronics interface 116 and thereby help to ensure a 
reliable connection to the portable electronic device. The 
electronics interface 116 may be implemented With one or 
more conductors. In the example shoWn in FIG. 1, the elec 
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tronics interface 116 is a 5x3 array of spring-loaded conduc 
tive pins (e. g., Pogo pins), With the center pin removed (e. g., 
to provide a keying location). The electronics interface 116 
may use any other pin con?guration. The array may be 
densely packed in one or more dimensions to provide a sig 
ni?cant number of electrical connection points Without con 
suming an undue amount of physical space. For example, the 
conductive pins have a constant or variable pitch spacing of 
betWeen 0.35-2.54 mm, 0.35-0.65 mm, or any other range of 
spacing. 
[0036] FIG. 1 also shoWs part of the attachment mechanism 
1000. The support structure 1000 includes a support structure 
118 positioned above a deformable membrane 120. A ?ange 
122 provides a convenient handle for removing or positioning 
the attachment mechanism 1000. The ?ange 122 may be bent 
out of the plane of the deformable membrane 120 to facilitate 
interaction With the attachment mechanism 1000. 

[0037] FIG. 2 shoWs a side vieW of the mount 100 and 
attachment mechanism 1000. FIG. 2 shoWs the side of the 
locking tab 108, With a locking edge extending doWnWard for 
engaging a slot or other aperture in the portable electronic 
device. One or more conductive pins (e.g., the conductive pin 
202) of the electronics interface 116 may electrically connect 
to the interface port 204. The interface port 204 thereby 
provides general purpose access to the portable electronics 
device When it is secured in the mount 100. The interface port 
204 may provide a connection to any poWer or data signals 
desired and may facilitate operation and interaction With any 
desired feature of the portable electronic device secured in the 
mount 100. The interface port 204 may be a USB port, 
?reWire port, proprietary port, or other interface port. 
[0038] A ball 206 includes or is connected to an extension 
member that is secured With a fastener 208 (e.g., a screW or 
bolt) to an extension arm coupling 218. The ball 206 is dis 
posed inside a socket 210 behind the backrest 102. The ball 
206 and socket 210 provide a Wide range of movement and 
positioning ability for the backrest 102. The extension arm 
212 facilitates extendible and retractable linear positioning of 
the backrest 102 (e.g., closer to or farther from the vieWer). 
The support structure 118 has a generally conical shape that 
alloWs the extension arm 212 and ball 206 to fold back against 
the support structure 118 to form a very compact and portable 
unit. The extension arm 212 connects to the attachment 
mechanism 1000 through the torque pin 214. A piston lever 
216, illustrated in more detail beloW, facilitates securing the 
attachment mechanism 1000 to an attachment point, such as 
a Windshield. 

[0039] FIG. 3 shoWs an end vieW ofthe mount 100 and the 
attachment mechanism 1000. The optional standoffs 302 and 
304 extend perpendicularly from the mating guide 104. The 
standoffs 302 and 304 may help dampen vibration effects on 
the portable electronic device. FIG. 4 shoWs another end vieW 
of the mount 100 and the attachment mechanism 1000. FIG. 
5 shoWs a rear vieW of the mount 100 and the attachment 
mechanism 1000, including the deformable membrane 120 
(shoWn in its ?at state) and the ?ange 122. FIG. 6 shoWs a 
perspective vieW of the mount 100 and the attachment mecha 
nism 1000. 

[0040] FIG. 7 shoWs a rear perspective vieW of the mount 
100 and the attachment mechanism 1000. FIG. 7 illustrates a 
second extension arm 704 opposite the ?rst extension arm 
212. A second torque pin 702 secures the second extension 
arm 704 to the attachment mechanism 1000. 








